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Fal.VWRE WODEE EFFECTS ANALYSIS {(FMEA) — CIL HARDWARE
HUMBER: M2-1MRA-MD93-X

SUBSYSTEM NAME: MECHANICAL - EXTERNAL AIRLOCK

REVISION: 3 41585
PART NAME PART MUMEER
VENDOR NAWE VEMDOR NUMBER
LRU : ACTUATOR, HATSH LATCH MC287 00360000

PAAT DATA

EXTENDED DESCRPTION OF PART UNDCER ANALYSES:
EXTERNAL AIRLOCK UPFER HATTH LATCH ASTUATOR

REFERENCE DESHZNATORS:

GUANTITY OF LIKE ITEME: 1
ONE

FLNCTION:

MANUALLY DRIVEN RECUCTION GEARBDYX - PROVIDES A CONTROLLEDR QUTPLUT FOR
DRIVING THE LATCH MECHANISM ON EXTERMAL AIRLOCK UPPER HATCH OFEN OF
CLOSED. PROVIDES THE FORCE FOR HATCH SEAL COMPRESSION AS IT PLLLS THE
SEALING SURAFACES TOGETHER. TWO HANDLES FOR QPERATION ARE PROVIDED
EOR THE HATCH: DNE IS ON EACH SIDE OF THE HATCH. A MECHANIGAL LOCK AND A
"NO-BACK™ AHE FROVIDED FOR RESTRAINT BETWEEN USES. THE KNOES OM THE

© HANDLE QN TRE VESTIBULE SIDE OF THE HATCH IS REMOVABLE. THE DESGN
LTLIZES DUAL O-RING SEALS TO PREVENT LEAKAGE OF QDS ATMOSPHERE
THRCUGEH OR PAST THE ACTUATORS.

REFERENCE UOCUMENTS: MUTZ-593825 -

MB-1MR - 421
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| FAILURE MORES EFFECTS ANALYSIS (FMEA) ~ CIL FAILURE MODE

NUMEER: M2-1MRA-M003-02

ABVISIONE 2 2/15M5
SUBEYSTEM NAME: MECHANICAL - EXTERNAL AIRLOCK )
LAU: ACTUATOR, HATCGH LATGH CRITICALITY OF THIS
IMEM MAME: C-RING SEALS FAILURE MODE: 283

FAILURE MODE:
LEAKAGE

MISSION FHAEE:
oD ON-ORZIT

VEHICLEPAYLOADAKIT ERFEECTIVITY: 104 ATLANTIS

CALUSE:

AGINGOXIDATIOM/SUBLIMATION, CONTAMINATIONIFOREIGN OBJECT/DEBRIS,
DEFECTIVE PAATMATERIAL DR MANUFACTURING DEFECT

CRITICALITY 171 DURING INTACT ABCORT DNLY? NO

CRITICALITY 1R2 DURMNG IMTACT ABORT ONLY (AVIONICS ONLY)? N/4 -

AEDUNDANCY SCREEN Ay FALL
B) N/A
£) PASE

PASSFAIL RATIONALE:

Al

FAILE REDUNDANCY SCHEEN "A® BECAUSE THE SEALS CANNOT BE VERIFIED
INDIVIDUALLY DURING GROUND CHECKOUT.

8) .
N/A - AT LEAST ONE REMAINING PATH IS DETECTABLE IN ELIGHT.

-

)

METHOD OF FALLYT I'.".IE"I"EE‘I"I‘DI'I*
NOMNE FOR FIRST FAILURE FAILURE OF AEDUNDANT C-RING SEAL CAN BE DETECTED

THROWGH INSTRUMENTATION & PHYSIGAL OBSERVATION - LOSS OF CONSUMABLES IN
QDE vOLUME. ,

- FAILURE EFFECTS -

{A) BUBSYSTEM:

NO EFFECT FIRST FAILUAE. SECOND OCRING FAILURE WILL RESULT IN THE INABILITY
TG ISOLATE THE VESTIBULE TUNNEL FROM EXTERNMAL AIRLOCK ENVIAONMENT. NG
EFFECT DURING VA OPERATIONS SINCE EXTERNAL AIRLOCK UPPER HATCH IS OFEN.

ME-1MR - 427



12 Pt LI - DY BT) R IO L TN hollad fENI

| FAILURE MQDES EFFECTS AMALYEIS (FMEA] — CIL FAILURE MODE

FRE 238, Govi

FAGE: B . PRINT DATE: 0QM08/33

NUMBER: W&1MR-MDU3- 02 ' .

(B) INTERFACING SUBSYSTEM(L):

NO EFFEGT MIRST EAILLIRE. SLOW i OSS OF CONSUMABLES GIVEN A SIMILAR FAILURE
OF SECCND O-HING WHEN QRBITER AND MIR ARE NOY DOCKED, INABILITY TQ
DEPRESSURIZE VESTIBULE TUNNEL FOR SEPARATION WITHOUT EFFECTING THE
AIRLOCK AND TUMNEL ADAPTER VOLUMES.

{C) MISSLON:
KO EFFECT FTRET O-AING FAILURE. WORET CASE, CREW DECISICN TO ARORT

MISSION DUE TO LOSS OF CONSUMABLES FOLLOWING SIMILAR FAILURE OF
REDLIMNDANT O-RING.

{D) EREW, VEHICLE, AND ELEMENT{S):
NG EFFECT ON CREW AND VEHICLE SINCE CREW HAS SUFFICIENT TIME TO RESOVER

FAOM THE LEAK,

(E) FUNCTIONAL CRITICALITY EFFECTS:
FIRST O-RING SEAL FAILUAE - NO EFFECT.

SECOMND O-RING SEAL FAILUVAE;
WHEN ORERITERMIA ARE NOT DOCKED: (1) {F SECOMD FAILURE DCCURE DURING VA

{CAMERA PREPARATION FOR DOCKING OF SPACELAB OPERATIONS {MIA 5 OHLY) LOSS
OF CONSUMABLES WOULD RESULT IN EARLY TERMINATION OF MISSION; OR (2] IF
SECOND FALURE OCCURS DURING EVA INCREASED USE OF CONSUMABLES DURING
AEPRESSURIZATION WOULD FRECLUOE SUESECWENT MISSION ACTIVITIES. -

WHEN CREITERMIR ARE DOCKED: FOSSIBLE LOSS OF PRESSURE IN MIR IF ISOLATION
SETWEEN EXTERNAL AIRLOCK AND MIF IS LOST DURING EVA OUT EXTERNAL AIRLOGK
AFT HATCH WHEN EXTERNAL AIRLOCK 15 DEPRESSURIZED.

DESIGN CHITICALITY (PRIOR TO DOWNGRADE, DESCRIBED I (Fi)k 2R3

(F) RATIONALE EQR CRITIGALITY DOWNGRADE:

THIRD FAILLME (INABILITY TO GCLOSE APPROPRIATE HATCH(S)) - FAILURE TO IBQLATE
LEAKAGE FROM CREW CABIN, NO EFFECT SINCE DRBITEF ARPCS SYSTEM WILL
PROVIDE AIR MAKE-UP CAPARILITIES AND MISSION AT THIS POINT HAS ALAEADY BEEN

ABCRTED. :

- TIME FRAME -

TIME FRCM FAILURE TO CRITICAL EFFECT: MINUTES
TIME FROM FAILURE OCGURRENCE TO DETEGTION; SECONDS
TIME FAOM DETECTION TO COMPLETED CORREGCTIVE ACTION: NA

IS TIME REQUIRED TO IMPLEMENY CORRECTIVE ACTION LESS THAN TiME TC EFFECT?
NG .

FATIONALE FOR TIME TO CORRECTING ACTION ¥5 TIME TO EFFECT:
THERE (S NO GORREGTIVE ACTION TO SEAL THE LEAKAGE. CORRECTIVE ACTION
ADDRESSED WILL ONLY ISOLATE THE LEANAGE FROM THE CREW CABIN.

HAZARDS REPORT NUMBER(S): NONE
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FAILURE MODES EFFECTS ANALYSIE (FUEA] - CLL FAILLUIRE MDDE
NUMEBER: ME-1MRA-MOG- 02

HAZARD{S) DESCRIPTION:
/A

-DISPOSITION RATIONALE-

(A} DESKIN:
SEALS ARE STANDARD TYPE DUAL O-RING SEALS HELD IN SEPARATE GROOVES

ACAINET & ROTATIMG INFLT SHAFT (LIMITED T +4230 DEG) OR AGAINST A SLIDING
LOCKING STEM ILIMITED TO LESS THAN 3% INCH STROKE). DESIGNED FOR REPEATED
USE - 2,000 CYGLES; EACH ROTATIONAL CYGLE OF THE INPUT SHAFT INCLUDES ONE
FULL CLOCKWISE AMD ONE FULL COUNTERCLOCIKOWISE ROTATION WITH A4 NORMAL 30
LB LOAD AT THE HANDLE (EQUIVALENT TO 10 YEAR. 100 MISSION LIFE) - WITHOUT
SCHEDULED SERAVICING DR MAINTEMAMNCE. EACH SLIDMING CYCLE OF THE LOCKING
ETEM INCLUDES ONE FULL UNLOGKING AND ONE FULE LOCEING ACTHON OF THE FLIP-

OVER LOCKING LEVER.

{B) TEGT:

SUALIFICATION TESTS: SEALS QUALIFIED AS PAHT OF COMPONENT OHJAl TRICATION
TESTING OF MC257-0035-0004 AND 0006 LATCH ACTUATOR PER CA-28-287-0038- DDOBC.
QUALIFICATION TESTS INCLUDE: UMIT LOAD TEST (10 CYCLES, WITH 2,750-4,541 LB AT
OUTPUT ARM AND 150 LB AT MANDLE), CABIN ATMOSPHERE TEST (INCLUDES SALT FOG
FORA 1 HOUR, +50 DEGREES F AND +120 DEGREES F AT 80'% AELATIVE RUMIDITY FOR
120 HOUMS), RANDOM VIBRATION TESTING FOR 48 MINUTES IN EACH OF THREE
ORTHOGOMNAL AYES, SHOCK TEST (+/- 20 'S, 11 MILLISECONDS EACH SHDCK, 110
TOTAL: FER MIL-STL-810), NOAMAL OUTPUT TEST (2,000 CYCLES WiTH 30 LB LOAD AT
THE HANDLE; NOMINAL & SYSLES PER MISSION AND SROUND TURANARDUND; E00
CYCLES PER 100-MISSION LIFE]}, THERMAL CYCLE TEST BETWEEN 65 DEG F AND <273
DEG F {5 COMPLETE CYCLES AT EACH EXTREME TEMPERATURE - WITH A MINIMUM
TEMPERATURE SOAK OF 60 MINUTES) AND ACCELERATION TEST (+- 3G'E IN EACHOF
THREE ORTHOGOMAL AXES, 3 MINUTES IN EACH AXIE),

ACCEPTANCE TESTS: ACCEFTANCE TESTING INCLUDES 100% EXAMINATION, 100% X-
BAY_ 100 LEAKMEE TESTING INOT TG EXCERD 0.00001 STD CO/SECANCH OF SEAL AT
15 P31 LMIT DELTA P) AMND 100% NORMAL LOAD TEETHGGYGLES WTTH 30 LB AT
HANDLE AMD 776820 LB ON QUTPUT ARM).

OPERATIONS. TESTS ARE PERFORAMED WHEN THE EXTEAMNAL AIRLOCK 15 INETALLED
ON THE VEHICLE. ND OMASD TEST CAPARLE OF DETECTING FIRST FAILURE OF SEAL.
MAINTENAMCE SAMPLING DN ACTUATOR AND SEALS AFTER FRST 365 FLIGHTS/S YEARS
AND THEN AFTER NEXT 12 FLIGHTS/2 YEARS.

OMASD - TLIHNAFIDUND CHECKQLUT TESTING IS ACCOMPLISHED M ACCORDANCE WTTH
OMASD, .

(&) INSPECTION:

RECENNG INEFRCTION

HAW WATERIAL YEAIFIED VISLIAL INSPEGTIDNHDENT]HGATIDH PERFOAMED, PARTE
PROTECTION YEAIFIED. C-RINGS ARE MAGNIFICATION INSPECTED FOR DAMAGE.

CONTAMINATION CONTROL

CONTAMINATION CONTROL PAOCESSES anNG CORAQSION PROTECTION FH‘D‘H’ISIDMS
VERAIFED. ALL PARTE ARE CLEANED TO 300 LEVEL PRIOR TO ASSEMELY AND VERIFIED
BY INSPECTION: '
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| FAWURE MODES EFFECTS ANALYSIE (FMEA) — CIL FAILURE MODE
NUMBER: MM8-1MA-MO03- 02

ASSEMBLYANSTALLATION

RAW MATERLIAL VERIFIED, VISUAL INSFECTIOMADENTIFICATION PERFURAMED, PARTS
PROTEGTION VERIFIED, MANUFACTURING, INSTALLATION AND ASSEMBLY OPERATIONS
VERAKFIED BY SHOP TRAVELER MANDATORY INSPECTION POINTS (MIPS). S-RINGS ARE
MAGNIFICATION INSPECTED AT RECEIVING AND INSTALLATION.

WONDESTRUCTIVE EVALUATION
STRUCTURAL INTEGRITY VERIFIEC BY NONDESTRUCTIVE EVALUATION (NDE) (X-RAY)

AND TECHMICIANS CERTIFICATIONS ARE VERIFIED BY INSPECTION.

TESTING
TESTING VERIFIED BY INSPECTION

FHMANDLINGPACKAGING
PROPEALY MONTORED HANDLING AND STORAGE ENVIFIDNMENTVEFHFI‘ED

{D) FAILURE HISTORY:
CURRENT DATA ON TEST FHLUHEE, FLIGHT FAILURES. UNEXPLAINED ANOMALIES, AND

OTHER FAILUAES EXPERIENCED DURING GRAOUND PROCESSING ACTIVITY CAN BE
FOUND [N FRACA DATA BASE

{8} OPERATIONAL USE:
ANQUNT OF LEAKAGE, GIVEN A FAILURE OF BOTH SEALS, 1S LOW ENOUGH TO ALLOW

| THE CREW TO CLOSE APPROPRIATE HATCH(S) TD ISOLATE LEAKAGE FROM CREW

CABIN.

+ APPAOYALS -

PACDUCT ASSURANCE ENGR : M. W. GLIENTHER ﬁm
FAE MAMNAGER W, A, MARLOWE : |
'_..r ’_
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